Introduction {#sec1-1}
============

Physical appearance and attractiveness have imperative roles in interpersonal communication and interaction;\[[@ref1][@ref2]\] hence, malocclusion may have a negative effect on social relationships, and this in turn will affect the self-image and self-worthiness of people with malocclusion. Self-esteem is an essential part of human psychology; it is how we value and appreciate ourselves, it influences our trust in others, work, relationships, and almost every part of our lives. Individuals with positive or higher self-esteem will have better qualities of life and will be able to handle stressful events in a better manner.\[[@ref3]\] On the other hand, low or negative self-esteem is a debilitating condition in which the person feels unworthy, incapable, and incompetent.\[[@ref4]\]

The impact of dental appearance varies among the sexes, age groups, socioeconomic groups, and according to the cultural standards of beauty.\[[@ref5][@ref6][@ref7][@ref8]\] Females are usually more concerned with their appearance and looks; therefore, malocclusion concerns women more than men. Thus, it seems to have different psychological impacts between the sexes in their perceptions of facial and dental appearance. Sardenberg *et al*. found that children in low social class families suffered a 60% greater negative impact from malocclusion than those in higher social class families;\[[@ref9]\] however, Bellot-Arcís *et al*. believed that no such association was present.\[[@ref7]\]

Adolescence is known as a period of developmental and psychological instability. Research on self-esteem during the adolescent stage provides controversial results. Kuzucu *et al*. concluded that adolescence is the stage of self-esteem formation;\[[@ref10]\] however, in a cross-sectional study, Robins *et al*. examined age differences in self-esteem in a large sample ranging in age from 9 to 90 years and stated that "self-esteem levels were high in childhood, dropped during adolescence, rose gradually throughout adulthood, and declined sharply in old age."\[[@ref4]\]

Several factors related to malocclusion, such as anterior crowding, midline malalignment, and facial asymmetry, have strong effects on the perception of facial esthetics, which influence the psychological development of children and adolescents, and in turn, influence social acceptance and self-perception. Controversial results were found in several studies evaluating the effects of malocclusion and orthodontic treatment on self-esteem. Some studies found a significant correlation between lower self-esteem and malocclusion and the improvement of self-esteem as a result of orthodontic treatment.\[[@ref7][@ref11][@ref12][@ref13][@ref14][@ref15]\] On the other hand, Kiyak reported that orthodontic intervention did not significantly affect self-esteem.\[[@ref16]\]

This study is important due to the limited number of studies that explored the effect of malocclusion on self-esteem and the level of self-esteem in relation to the precise types of malocclusion conducted in the western region of Saudi Arabia. Therefore, it is necessary to perform a study to establish these relationships in Saudi Arabian culture.

The aim of the present study was to evaluate the psychological effect of malocclusion on self-esteem by determining the association between the severity and type of malocclusion and self-esteem in adolescence using the index of treatment need (IOTN) and to investigate the influence of demographic data on the psychological status of adolescents with malocclusion.

Materials and Methods {#sec1-2}
=====================

Participants {#sec2-1}
------------

This cross-sectional, descriptive and analytic study was conducted in Saudi Arabia on a sample of male and female secondary school students aged 12--15 years and high school students aged 15--19 years who were randomly selected from governmental and private schools from different demographic areas of western region.

Ethical approval for this study was obtained from the Research Ethics Committee at King Abdulaziz University. All students were given a hard copy of the questionnaire; after completion of the questionnaire, participants were examined in the school premises under natural light by the authors. The IOTN was used to record the severity of malocclusion; orthodontically treated students were only given the questionnaire and were not examined according to the IOTN; craniofacial anomaly was excluded from this study.

Questionnaire {#sec2-2}
-------------

The questionnaire consisted of two main parts: demographic data and 14 questions tailored from both State Self-Esteem Scale\[[@ref4]\] and Collective Self-Esteem Scale,\[[@ref17]\] assessed using a Likert scale of 3, with the following responses: 1 = not at all, 2 = somewhat, and 3 = extremely. The reliability of the questionnaire was tested using Cronbach\'s alpha analysis on forty questionnaires. The questionnaire score was summed for each participant; participants who scored 70% or greater were considered to have moderate-to-high self-esteem, while participants who scored \<70% were considered to have low self-esteem.

Malocclusion assessment {#sec2-3}
-----------------------

Malocclusion assessment was performed using the dental health component (DHC) of the IOTN. The DHC contains different malocclusion traits ranked according to the severity into five grades: 1--2 indicate no or little treatment need, 3 indicates a moderate or borderline treatment need, and 4--5 indicate a severe-to-extreme treatment need.\[[@ref18]\]

After the questionnaire was completed, the authors examined each participant according to the DHC of the IOTN and also recorded the main type of malocclusion. The parameters of malocclusion were taken from the IOTN and consisted of degree of overjet and anterior overbite, presence or absence of anterior crossbite, posterior crossbite, anterior openbite, posterior open bite, and severity of crowding and spacing.

The researchers were calibrated prior to examining the participants to minimize inter-examiner error, each author examined forty cases twice; the follow-up examinations were conducted after a 2-week interval. The intra-examiner kappa value for the DHC was 0.85, which indicates good intra-examiner reproducibility. Regarding inter-examiner reproducibility, the same forty cases were checked twice by both authors, and 80% of the cases were rated identically.

Statistical analyses {#sec2-4}
--------------------

Statistical analyses were performed using the Statistical Package for the Social Sciences version 20 (SPSS Inc., Chicago, IL, USA). Descriptive analyses of the data were performed. Cronbach\'s alpha and Pearson\'s correlation coefficient were used to test the reliability and validity of the questionnaire, and Chi-square test was used to examine distribution differences in self-esteem according to the demographic data, orthodontic treatment, IOTN, and type of malocclusion.

Results {#sec1-3}
=======

Descriptive data {#sec2-5}
----------------

A total of 975 adolescents were invited to take part in the main study; 89 students were excluded from the study because of incomplete questionnaire. The participants included in the study were 886 students: 558 female participants (62.9%) and 328 male participants (37.1%). Ages ranged from 12 to 19 years with a mean age of 16 years. Four hundred and sixty-seven participants attended private schools and 419 attended public schools (52.7% and 47.3%, respectively). Seven hundred and sixty-one study participants had no orthodontic treatment (85.9%), whereas 125 students had orthodontic treatment (14.1%).

Reliability of the questionnaire {#sec2-6}
--------------------------------

The reliability of the questionnaire was tested using Cronbach\'s alpha analysis on forty questionnaires. It showed a coefficient of 0.712 for the self-esteem scale.

Validity of the questionnaire {#sec2-7}
-----------------------------

Pearson\'s correlation test was used to determine the construct validity of the questionnaire, showing r values ranging between 0.4 and 0.5, indicating moderate validity. However, the correlation values of all variables were highly significant (\<0.001) due to the large sample size.

Relationship between self-esteem and demographic data {#sec2-8}
-----------------------------------------------------

[Table 1](#T1){ref-type="table"} shows correlations in self-esteem levels according to the demographic data. There was a highly statistically significant difference in self-esteem between the sexes; 31% of female participants showed low levels of self-esteem versus 17.1% of male participants (*P* \< 0.001).

###### 

Correlations between self-esteem level and the demographic data (sex, age group, school type, and level of education)

![](JOS-6-123-g001)

Older participants, i.e. ≥18 years old showed the greatest moderate-to-high levels of self-esteem versus the group aged 14--15 years that showed the least moderate-to-high levels of self-esteem (76.4% and 71%, respectively) with no statistically significant difference. Private and public school students showed no statistical difference in self-esteem (27.6% and 23.9%, respectively). Secondary school students showed greater levels of low self-esteem than high school students (28.2% and 24.4%, respectively) with no statistical difference.

Relationship between self-esteem, malocclusion treatment needs, and type of malocclusion {#sec2-9}
----------------------------------------------------------------------------------------

[Table 2](#T2){ref-type="table"} illustrates that 31.6% of the cases with an extreme need for treatment showed low self-esteem levels when compared with cases with a mild need for treatment (24.7%) with no statistically significant difference.

###### 

Correlations between self-esteem level, the index of treatment need, and type of malocclusion

![](JOS-6-123-g002)

When levels of self-esteem were compared among different types of malocclusion, 46.2% of cases with multiple malocclusions showed significantly lower self-esteem (*P* = 0.018) when compared with single-category malocclusion. Spacing of the anterior teeth, crowding, and overjet malocclusions showed the highest percentages of low self-esteem levels (35.7%, 25.3%, and 21.1%, respectively) in Chi-square tests. Orthodontically treated students showed a slight increase in self-esteem levels when compared with nonorthodontically treated students (75.9% and 73.6%, respectively) with no significant difference.

Discussion {#sec1-4}
==========

The reliability of the questionnaire in the present study was 0.712 for the self-esteem scale; Bowling\'s recommendation for an acceptable alpha is between 0.7 and 0.9, indicating acceptable reliability of the questionnaire.\[[@ref19]\]

In this study, we used the DHC of the IOTN; the validity of this index has been reported in the literature.\[[@ref20]\] Hassan, who used the IOTN among participants seeking orthodontic treatment, concluded that the IOTN is a valid screening tool.\[[@ref21]\] Bellot-Arcís *et al*. stated that "several authors agree that the IOTN-DHC measures the severity of malocclusion;"\[[@ref7]\] Trivedi *et al*. also showed similar results.\[[@ref22]\]

This study confirms the relationship between malocclusion and self-esteem, supporting the belief that the enhancement of dental esthetics will improve one\'s self-esteem, which is a major motivating factor for orthodontic treatment. These results are in agreement with those of other studies.\[[@ref9][@ref12][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27][@ref28]\]

Several studies have been reported on self-esteem and malocclusion in different societies and ethnic backgrounds in Caucasian,\[[@ref26]\] Asian,\[[@ref5]\] Hispanic,\[[@ref7][@ref9]\] and Mediterranean populations.\[[@ref13][@ref20][@ref29]\] The above-mentioned studies are in agreement with the present study; we can conclude that, in this wide variety of cultural backgrounds and ethnic groups, malocclusion represents one important factor that affects quality of life through self-esteem.

One of the important findings of the present study is that male participants had significantly higher self-esteem than female participants, showing that sex is a factor in self-esteem.\[[@ref4]\] Middle school students in Korea were examined clinically for anterior crowding and lip protrusion and evaluated about their self-esteem using Rosenberg\'s scale; the results showed that sex played an important role in the relationship between self-esteem and malocclusion. Boys showed no significant difference, whereas girls showed a harmful effect on their self-esteem.\[[@ref5]\]

In the present study, 68.8% of the orthodontically treated participants were female, and this is in agreement with several other studies.\[[@ref7][@ref29][@ref30]\] This might be because the Saudi Arabian society encourages females to pay more attention to their looks and esthetics. Nicodemo *et al*. also found similar results when they studied the effects of orthognathic surgery on self-esteem and concluded that females showed improved self-esteem levels after surgical correction.\[[@ref31]\] The results of other studies did not differentiate between the sexes, suggesting that the psychosocial impact of dental esthetics was similar between the sexes.\[[@ref9][@ref13][@ref26]\]

The present study did not show any significant relationship between self-esteem and school types. However, Eremie and Chikweru\[[@ref32]\] found that private school students, both males and females, demonstrated high self-esteem, whereas public school students demonstrated low self-esteem. These conflicting results may be due to cultural differences.

Orthodontically treated students showed slightly higher self-esteem than nontreated students, but the difference was not statistically significant. Several studies showed that orthodontic treatment had a short-term positive impact on self-esteem.\[[@ref16][@ref23][@ref33][@ref34]\]

Even though there was no significant difference in self-esteem between participants with extreme and mild treatment needs in the present study, we noticed that participants with extreme needs showed a higher percentage of low self-esteem (31.6% and 24.7%, respectively). This is in agreement with the study by Kovalenko *et al*. from 2012 in which they investigated the psychological status and severity of facial deformity; their results showed that only patients with severe facial deformities showed a higher prevalence of psychological instability presented as introversion, anxiety, emotional instability, and unsociability.\[[@ref35]\] In addition, participants with multiple malocclusions showed statistically significantly lower self-esteem than those with single-category malocclusion, which is in agreement with previous studies by Badran,\[[@ref13]\] Bellot-Arcís *et al*.,\[[@ref7]\] and Mandall *et al*.\[[@ref36]\] It is logical to say that as malocclusion becomes more complicated, esthetics will be more greatly affected, and several functions such as phonetics, chewing, and lip closure are also affected; these will affect social interaction and self-esteem.

Several studies\[[@ref9][@ref37]\] showed that spacing of the anterior teeth had the most negative effect on self-esteem, while other studies showed that crowding had the same influence on self-esteem.\[[@ref11][@ref24][@ref34][@ref37]\] Shaw concluded in his study that adolescents notice maxillary anterior crowding more than lip protrusion or overjet.\[[@ref8]\] Tessarollo *et al*.,\[[@ref24]\] Sardenberg *et al*.,\[[@ref9]\] and Bellot-Arcís *et al*.\[[@ref7]\] confirmed the negative effect of increased overjet on self-esteem. In the present investigation, spacing, crowding, and increased overjet were common malocclusion traits among the participants, and all showed statistically significant negative effects on self-esteem when compared with other malocclusion traits.

On interpreting the results of the present study, it is important to highlight its limitations. The study had a cross-sectional design, which makes it difficult to determine the timing of the association between orthodontic treatment and self-esteem improvement. Another limitation is the difference in the sample size between orthodontically treated and nonorthodontically treated participants, who represented only 14% of the sample; therefore, these findings (the effect of orthodontic treatment on self-esteem) cannot be generalized and further study is needed. To evaluate the actual effects of orthodontic treatment, it is recommended that a cohort study should be performed both retrospectively and prospectively on patients who are to be treated orthodontically.

Conclusions {#sec1-5}
===========

It was found that malocclusion has a negative effect on self-esteemSex and multiple malocclusions were found to be significant factors affecting self-esteemSpacing, crowding, and overjet had the greatest effects on self-esteem. Thus, the assumption that these conditions could affect speech, profile, and oral hygiene might be correct; however, more investigation is neededOrthodontists should keep in mind that spacing, crowding, and overjet affect the level of self-esteem more than other characteristics of malocclusion, thus cases with these conditions require immediate attention.
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